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I57] ABSTRACT

The invention relates to a method and apparatus for the
automatic lubrication of the links of continuously mov-
ing material transport chains in a tensioning machine.
The supply of lubricant is switched on and off for the
duration of at least one complete circuit of the transport
chain as a function both of the speed at which the chain
goes round and the prevailing temperature in the ten-

sioning machine, while an pulse count signal which 1is

proportional to the speed at which the chain goes round
and 1s used to control the supply of lubricant is multi-

- plied by a multiplication factor formed from an actual

value for the temperature, so that optimum lubrication
of the chain links 1s provided.

9 Claims, 2 Drawing Figures

Ic

i el e )

{
!
I
I
|

il ey s




4,657,115

" Sheet 1 of 2

U.S. Patent  Apr. 14, 1987




~ U.S. Patent Apl'. 14, 19_87 ' Sheet2 of 2 ' 49657,115 .

FIG.2

‘ |
ZOG\f 2087 201 20d\? . [ o N

[ ]
a_e — e —u——
e




4,657,115

1

- METHOD AND APPARATUS FOR THE
AUTOMATIC LUBRICATION OF THE LINKS OF A
- CONTINUOUSLY MOVING MATERIAL
TRANSPORT CHAIN IN A TENSIONING 5
~ MACHINE

The invention relates to a method for the automatic

- lubrication of the links of a continuously moving mate-

rial transport chain in a tensioning machine for drying 10
- and/or fixing lengths of textile material, according to
the preamble to claim 1. The invention further relates to
apparatus for carrying out this method.

‘Various methods are already known in the art by
~which the continuously moving material transport
chains (tensioning chains) or the links thereof can be
- lubricated from time to time during operation. For lu-

‘brication various suitable means can be used, such as for
“example spray nozzles, oil spray fields or the like, with

‘which preferably fluid lubricant is applied to the chains.
and if necessary to the guide rails thereof. Both the
duration of the application of lubricant and the interval
of time between two spraying operations are set. The

lubrication time and the interval of time can be moni-

20

. tored according to one embodlment with the aid of 25

- adjustable time relays.
- Another possibility for the automatic lubrication of
such continuously moving material transport chains 1s
- known from German Offenlegungsschrift No. 21 53
'735. According to this publication the lubricating means 30
are switched on and off periodically as a function of the
speed at which the chain moves round and the length of
- the chain by means of a control arrangement with a
- counter in such a way that the lubrication time is mea-
sured exactly for the time it takes the chain to go round 35

- once so that the entire chain can be lubneated once

- during each lubrication period.
- However, it has been shown that for Optlmum lubri-
‘cation and thus for the longest possible working life of
the material transport chains not only the speed at 40
which the chain goes round but also the temperatures in
‘the tensioning machine are important. In fact, tension-
ing machines frequently operate with greatly varying
- temperatures, and relatively high temperatures consid-
erably reduce the effectiveness of the lubricant deliv-
ered. I
- The object of the invention, therefore, is to providea
method of the type set out in the preambie to claim 1
(and apparatus suitable for carrying out the method) in
which optimum lubrication of the material transport
chains 1s ensured taking account of the speed at which
the chain goes round and also taking into consideration
the prevailing temperature in the tensioning machine.
- This object is achieved according to the invention by
the features set out in the characterising part of claim 1.
~In this method according to the invention it is not
sufficient—as in the known method described - last
above—for the pulses proportional to the speed of the
‘Chain to be counted and the individual lubrication
points on the transport chains to be activated accord-
ingly, but rather the temperature inside the tensioning
- machine 1s also measured and from the actual value
- which is found for the temperature a multiplication
factor 1s produced which 1s superimposed on the pulse
“count signal which is proportional to the chain speed.
The product of multiplication factor times pulse count
signal is delivered as the total signal to the counter
(pulse signal counter) which then upon reaching a pre-
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~ determined target figure emits a control signal to switch
~ on the supply of lubricant. In this way in the method of
lubrication according to the invention not only the
speed at which the material transport chains go round

but also the temperature prevailing inside the tensioning
machine and acting upon the transport chains and the
lubricants therefor are used for the formation of the .

control signal in order to switch on the supply of lubri-

cant to the transport chains or the links thereof for at
least one full circuit of the chain. In this way the mate-
rial transport chains can be lubricated in an optimum
manner, that 1s to say they are neither over-lubricated
nor under-lubricated.

It 1s also advantageous if the temperature 18 measured
at several measuring points in the tensioning machine,
whereby higher temperatures result in a higher multipli-
cation factor and vice versa.

With this method the temperature measuring points
in the tensioning machine can be associated with adjust-
able limit contacts which in each case supply the cur-
rent actual values for the temperature which are used

- for the formation of the multiplication factor at the time

in order to superimpose the latter onto the pulse count
signal. Accordingly if, for example, a relatively high

temperature is measured at one temperature measuring

point in the tensioning machine, then using the actual

value obtained for the temperature a correspondingly

high multiplication factor for the pulse count signal is

formed which 1n turn leads to a correspondingly high -

total signal which is supplied to the counters, as a result
of which the predetermined target figure is reached

comparatively quickly. This means therefore that when

the temperature in the tensioning machine is relatively
high the predetermined target figure is reached more
quickly than when the temperature is relatively low.
Equally, the target figure is reached relatively quickly
when the material fransport chains move at relatively
high speed, and vice versa. When the target figure is

“reached in the counter, the supply of lubricant is

switched on by means of the control signal until the

transport chains have exactly completed one full circuit
or several full circuits (depending upon the desired

lubrication intensity) without any over-lubrication or
under-lubrication of the chain links. After this accu-
rately measured lubrication operation the supply of

lubricant is shut off, and after the completion of each

lubrication operation the counter is preferably reset to
the starting position so that the lubrication time interval
which is fixed by the predetermined target figure begins
agatn.

A particularly simple and reliable measurement of
temperature can be achieved by measuring the air tem-

~ perature in the tensioning machine, because this acts
- essentially on the transport chain links and the lubri-

cants therefor.
In the case of continuous drymg and fixing of lengths
of textile material it has also proved advantageous to

measure the temperatures in the second half of the ten-

sioning machine—viewed in the material transport di-
rection—because experience has shown that the highest

~temperatures occur there. If a tensioning machine with
- a plurality of heat treatment fields arranged one behind

the other is used, then the temperature is measured in at

least one of the last heat treatment fields (preferably in

several).

Apparatus for automatic lubrtcatlon of the links of
continuously moving material transport chains in a
tensioning machine for carrying out the method accord-
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ing to the invention can be constructed according to the
preamble to claim 6, and according to the invention it 1s
characterised by the features set out 1n the characteris-
ing portion of claim 6.

This lubricating apparatus according to the invention
can be of comparatively simple construction whilst
providing optimum lubricating work, and the consump-

tion of lubricant can be limited to the minimum quanti-
ties necessary. It i1s also advantageous that the lubricat-

ing apparatus can also be attached or installed at a later
stage on existing tensioning machines.

The invention will be explainad below with the aid of
the drawings, in which:

FIG. 1 shows quite schematically an overall view of
a tensioning machine with apparatus for carrying out
the lubrication method according to the invention;

FIG. 2 shows a simplified flow diagram for further
explanation of the lubrication method.

An embodiment of the lubrication apparatus will first
of all be explained with the aid of FIG. 1 in connection
with a tensioning machine 1 such as is generally known
for drying and fixing of lengths of textile material. This
tensioning machine 1 i1s divided into any number of heat
treatment fields 1a, 15, 1c, 1d . . . 1n which are one
behind the other (and to which a cooling section can
also be connected if required) and contains—in an
equally known manner—two continuously moving
transport chains 2 (only indicated by dot-dash lines in
FIG. 1) which are constructed and arranged so as to
transport a length of textile material to be treated
through the tensioning machine 1, run in guide rails 3
and at the inlet end E and at the outlet end A are guided
round sprocket wheels 4 and 5§ respectively one of
which for example 1s driven by a drive which is not
shown in greater detail. The chain moves round in the
direction of the arrows 6.

The apparatus which belongs to the tensioning ma-
chine 1 and serves for automatic lubrication of the con-
tinuously moving material transport chains 2 or of the
links thereof which are known per se and are not shown
in greater detail contains at least one lubricating ar-
rangement 7 or 7'—only indicated in FIG. 1-—for each
transport chain 2, a lubricant supply arrangement 8
connected to the lubricating arrangement 7 or 7' and a
control arrangement 9 associated with the lubricant
supply arrangement. Essential parts of the lubricant
supply arrangement 8 are a feed pump 10 and a lubri-
cant storage tank 11 linked to this pump, the feed pump
10 being connected via at least one feed pipe 12 or 12’ to
the lubricating arrangement 7 or 7' and to the control
arrangement 9 via a control line 13.

The lubricant (preferably suitable chain oil) can be
brought out in a manner which is known per se for
Instance in a spray mist or a spray stream, and for this
purpose corresponding nozzles or the like are provided
in the lubricating arrangement 7 or 7. The lubricaing
arrangements 7 or 7' are preferably arranged in each
case In the region of the guide rails 3 for the transport
chains outside the heat treatment chamber either only
on the inlet end E of the tensioning machine (as indi-
cated by solid lines) or, in the case of great machine
lengths, at the inlet end E and at the outlet end A of the
tensioning machine 1 (the latter is indicated by the dot-
dash hines for 7' and the feed pipe 12).

An pulse signal counter which is contained in the
control arrangement 9 and will be explained in greater
detail below 1s connected via an pulse count signal line
14 to an pulse generator 15 which 1s arranged in the
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region of at least one of the material transport chains
and counts the chain links thereof. The pulses from the
pulse generator 15 which are proportional to the speed
at which the chain goes round and the length of the
chain are supplied as an pulse count signal to the control
arrangement 9 or the pulse signal counter arranged
thereon, as will be explained in greater detail below.

Inside the tensioning machine 1, and preferably inside
the hot heat treatment fields 14, 1n, which are located at

the rear when viewed in the material transport direc-
tion, a plurality of temperature measuring elements 17
are distributed which are also connected by leads 16 to
the control arrangement 9, and in fact to an indicator
device provided therein which will be explained in
greater detail below with the aid of FIG. 2.

The essential parts of the control arrangement 9 and
the lubrication operation itself will now be described in
detaill with reference to the simplified flow diagram in
FIG. 2.

In addition to the pulse signal counter 18 (which is
connected via the pulse count signal line 14 to the pulse
generator 15) already mentioned above and the indica-
tor device 19 (which i1s connected to the temperature
measuring elements 17 in the tensioning machine 1 by
the leads 16) also already mentioned, the control ar-
rangement 9 contains a plurality of adjustable contacts
which are associated with the indicator device 19; in the
present example there are four adjustable contacts 20g,
2056, 20c and 20d, an electronic switch 21 arranged be-
tween these contacts 20z to 204 and the pulse count
signal line 14, and a second counter 22.

The pulse signal counter 18 is constructed as a so-
called summation counter and serves for the formation
of control signals for switching the lubricant supply
arrangement 8 on and off. However, for control pur-
poses this pulse signal counter 18 is not connected di-
rectly to the lubricant supply arrangement 8, but via the
second counter 22 by means of which the duration of
lubrication 1s determined and in which a complete cir-
cuit by the chain or a multiple thereof can be preset as
the pulse figure (one circuit of the chain or one com-
plete chamn length can be determined extremely accu-
rately by the number of chain links).

A chosen target figure can be preset on the pulse
signal counter 18 and this target figure can be fixed by
the number of hinks on the transport chains 2 in such a
way that at a minimal working temperature (which in
practice has no significant influence on an increased
lubricant consumption) a specific (preset) number of
chain links must pass the pulse generator 15 before the
chain likns or the transport chains 2 have to be further
lubricated.

However, since higher temperatures (above the mini-
mal working temperature) generally prevail inside the
tensioning machine 1 for drying and/or fixing lengths of
material, the lubricant is also consumed more rapidly
according to the prevailing level of the working tem-
perature. In order to take this into account in determin-
Ing the lubrication time interval, the prevailing actual
value for the temperature in the treatment fields 1d, 1n
1s measured by means of the temperature measuring
elements 17 inside the tensioning machine 1 and is sup-
plied as a signal to the temperature indicator device 19
(via the lead 16). As a function of the existing tempera-
ture (actual value for the temperature) this temperature
indicator device 19 closes one or more of the adjustable
contacts 20a to 204 which are each associated with one
corresponding multiplication factor and with the differ-
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the transport chains can be lubricated with any suit-

~ able lubricant;

value superimposes the appertaining multiplication fac-

tor onto the pulse count signal supplied by the pulse
generator 15. In this way it 1s not simply the pulse count
signal (from the pulse generator 15), which is merely
- proportional to the speed at which the chain goes
round, which 1s supplied to the pulse signal counter 18,

but the product resulting from the multiplication of the

pulse count signal by the multiplication factor. This
means, in other words, that the pulse figure which is

fixed by the pulse generator 15 and is proportional to
- the speed at which the chain goes round is manipulated

-as a function of the temperature prevailing in the ten-

‘sioning machine 1 as though the transport chains 3 were
~ going round more quickly (without this in fact being the
- case), which would then lead to more frequent switch-
“1ng on of the lubricant supply arrangement 8 and thus to
more frequent lubrication of the chain links than at
lower or mmimal working temperatures; thus in the
present example this means that at high temperatures
the pulse signal counter 18 counts more rapidly and
therefore reaches the present target figure more quickly

(that 1s to say, correspondingly short lubrication time

intervals).

When the preset target ﬁgure is reached on the pulse
signal counter 18, the pulse signal counter 18 supplies a
control signal for switching on the lubricant supply
arrangement 8 to the second counter 22. The lubricant
- supply arrangement 8 then remains switched on until

this method of lubrication and the lubrication appara-

- tus can also be adapted to or built onto any tensioning

10

machine at a later stage.
I clatm:

- 1. Method of automatic lubrication of the links of a
continuously moving material transport chain in a ten-
sioning machine for drying and/or fixing lengths of
textile material, in which the chain links are counted as
pulses and the pulse count signal 1s supplied to a counter
in a control arrangement which switches on the supply

~ of lubricant to the transport chain via the counter in
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the preset pulse figure 1s reached on the second counter

22 corresponding—as mentioned—to the chain com-

pleting one circuit or an exact integral multiple. Lubri-

cant 1s supplied to the transport chain 2 or the links
‘thereof via the lubrication arrangement 7 (or 7') only
until the target figure set on the second counter 22 is
reached, whereupon the lubricant supply is shut off
again by switching off the lubricant supply arrangement
8. Then the pulse signal counter 18 is also switched off
by the second counter 22. After the completion of a

35

40

lubricating cycle the two counters 18 and 22 are prefer-

~ ably reset to 0 so that a new counting cycle begins on

the pulse signal counter 18 at the beginning of each
lubrication time interval. |
- With regardto the second counter 22 it should also be
mentioned that in this case for the purpose of determin-
- ing the exact chain length or a complete circuit of the
chain it 1s always the unmultiplied, i.e. direct pulse sig-
nals which are supplied by the pulse generator 15.

As can be seen from the preceding description of the

- ‘apparatus and the method, optimum adjustment of the

automatic lubrication can be carried out in any case and

- adapted to the speed at which the chain goes round and
also to the prevailing temperatures inside the tensioning
machine 1. Finally, in addition, reference is again made
to-the followmg advantages of this lubricating method:
provision is made for a regular and sufficient lubrica-

- tion of the material transport chains, and particularly

45

50

35

“each case for the duration of at least one complete cir-

cuit of the chain, and the number of chain links which
define the lubrication time interval is preset in this
counter, characterised in that

in addition the temperature inside the tensioning ma-
chine is measured,

a multiplication factor for the pulse figure which is
pr0portional to the speed at which the chain goes -
round is formed from the actual value obtained for
the temperature,

“the multiplication factor is superimposed upon the
pulse count signal and

the total. signal resulting from the product of the
multiplication factor times the pulse count signal is
supplied to the counter, which emits a control
signal to switch on the supply of lubricant when a
predetermined target figure is reached.

2. Method as claimed in claim 1, characterised in that
the temperature is measured at several temperature
measuring points distributed in the tensioning machine,
and higher temperatures in each case result in a higher
multiplication factor and vice versa. |

3. Method as claimed in claim 2, characterised in that
the air temperature 1s measured in the tenswmng ma-
chine.

4. Method as claimed in claim 2, using a _tensioning
machine with several heat treatment fields arranged one
behind the other, characterised in that the measurement
of the temperature 1s carried out in at least one of the
last heat treatment fields. |

- 5. Method as claimed in claim 1, characterised in that
at the end of each lubricating Operatlon the counter i1s
reset to the starting position.

6. Apparatus for the automatic lubrication of the -
chain hnks of continuously moving material transport
chains 1n a tensioning machine, for carrying out the
method as claimed 1n at least one of claims 1 to §, con-
taining at least one lubricating arrangement for each
transport chain, one lubricant supply arrangement con-

nected to the lubricating arrangement, and one control

arrangement which 1s associated with the lubricant
supply arrangement and to which a number of pulses

~ proportional to the speed at which the chain goes round

“the links thereof, avmdmg Gver-lubrlcatlon and under-

lubrication;

“‘the lubrlcant consumptlon can be reduced to an eco-
nomically acceptable level by keeping to the minimum
 quantities necesary;

60

by means of a contmuously rehable lubrication of all

chain links and joints thereof (and also at the same time

65

the corresponding guide rail sections) an optimum

working life and easy actlon of the transport chains can
be ensured |

~and the length of the chain are supplied, and in this

control arrangement an pulse signal counter is provided

for the formation of control signals to switch the lubri-

cant supply arrangement on and off, characterised by
the following features:

~ (a) an pulse generator (15) which counts the transport

chain links is arranged in the region of at least one

transport chain (2), this pulse generator being con-

- nected to the pulse signal counter (18) which is

- constructed as a summation counter:
(b) in order to determine the current actual value for
temperature a temperature measuring element (17)
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1s arranged inside the tensioning machine (1) and 1s
connected to the temperature indicator device (19)
which 1s provided inside the control arrangement
(9) and contains several adjustable contacts (20a . .
. } which are associated with different temperature

values and are each associated with a multiplica-
tion factor which can be superimposed upon the
pulse count signal in the region before the pulse

signal counter by means of an electronic switch
(21);
(c) the pulse signal counter (18) 1s connected for con-
trol purposes to the lubricant supply arrangement
(8) by means of a second counter (22) in which at
least one complete circuit of the chain can be preset
as the pulse number.
7. Apparatus as claimed in claim 6, characterised 1n
that the pulse signal counter (18) can be preset to a

chosen target figure which results from the product of

the multiplication factor times the puise count signal
and supplies a control signal to the second counter (22)
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to switch on the lubricant supply arrangement (8) when
this target figure is reached, and the lubricant supply
arrangement can be switched off when the preset pulse
figure is reached in the second counter.

8. Apparatus as claimed 1n claim 7, characterised in
that the pulse signal counter (18) and the second

counter (22) can be reset to zero after a lubricating
cycle has been completed, the pulse signal counter

being reset by the second counter.

9. Apparatus as claimed in claim 6, characterised in
that inside the hot treatment fields (14, 1n) of the ten-
sioning machine (1) several temperature measuring ele-
ments (17) are distributed which are connected to the
adjustable contacts (20a, 205, 20c, 204) in such a way
that one or more contacts are closed as a function of the
current actual values for the temperature at the measur-
ing points and the contact for the highest value superim-
poses the appertaining multiplication factor for the

highest value onto the pulse count signal.
¥ % . * | *
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